also supports a critique of a number of problematic pedagogical assumptions, and is thus highly relevant to how we engage with music in educational contexts. Importantly, the enactive approach allows us to reexamine the meaning of musicality and education beginning with the embodied and affective origins of cognition, self-hood, and intersubjectivity (Colombetti 2014; Krueger 2013 Krueger , 2014 Reybrouck 2001; Trevarthen 1999 Trevarthen , 2002 . From this perspective 'music' need not be understood simply as a kind of "pleasure technology" (Pinker 2009 ). Instead, it may be explored within the broader ethical context of human development and well-being-as a fundamental, empathic, and embodied sense-making capacity that plays a central role in how we enact the personal and socio-cultural worlds we inhabit (Krueger 2013 (Krueger , 2014 ; van der Schyff 2013b). As we discuss below, such insights lend support to past and present attempts (e.g., Bowman 2004; Elliott 1989 Elliott , 1991 Elliott , 1993 Elliott , 1995 Elliott , 2005 Elliott and Silverman 2015; Lines 2005a ) to critically decenter traditional Western academic approaches to music educationwhich, it is argued, often tend to rely on reductive, disembodied and depersonalized assumptions about the nature of communication, learning, knowledge, aesthetics, and what musical experience entails.
We begin with a brief look at some problematic assumptions central to Western academic music culture and consider the rather instrumental and 'technologizing' view of human being and knowing they imply. In connection with this, we then consider Martin Heidegger's conception of 'ontological education. ' We explore the valuable critique it offers of the modern Western world-view; and discuss the more primordial and situated understanding of knowing, learning, and being it opens up (Pio and Varkoy 2015; Thomson 2001; van der Schyff 2015b) . These insights are then developed in connection with the concepts of 'autopoiesis' and 'autonomy' central to enactivism. Here we briefly consider how the enactive perspective departs from (or extends) similar approaches to human cognition and development by contrasting it with classic constructivist frameworks. Following this, an enactive-ontological approach to music education is developed in the context of 'care ethics' (Elliott and Silverman 2015; Gilligan 1982; Held 1993; Noddings 1982 Noddings , 2012a Silverman 2012) . We outline in general terms what an enactive and care-based music education environment might entail, and consider how the emerging enactive approach to interpersonal ethics (as a possible enrichment of care ethics) might help music educators develop pedagogical per-van der Schyff, Dylan, Andrea Schiavio, and David J. . Critical ontology for an enactive music pedagogy. Action, Criticism, and Theory for Music Education 15 (5) : 81-121. doi:10.22176/act15. 5.81 84 spectives based in the primary bio-ethical principles of 'participatory sensemaking' and 'relational autonomy (Colombetti and Torrance 2009; De Jaegher and Di Paolo 2007; Urban 2014 ). As we go, we suggest that this turn towards such ontological concerns may prompt music educators to look beyond prescriptive 'technicist' points of view and develop more adaptive, co-operative, communal, and 'life-based' perspectives that embrace possibility, creativity, and the unique sets of relationships that develop in the pedagogical environment. To conclude, we return to the thought of Kincheloe to discuss the need for critical ontology in music teacher education if we as a society are to open up to the full possibilities of musical experience and its deep relevance for human well-being and world-making.
Although our approach may sometimes seem polemical, our intention is not to assert an anti-Western agenda, nor to prescribe what or how educators should teach. Rather, the wide range of ideas and concerns we discuss below are meant to loosen taken-for-granted attitudes and decenter standard approaches. Above all, we hope to offer possibilities and concepts that may be developed through the creative imaginations of critically reflective teachers-who, in the spirit of the autopoietic perspective that guides our discussion, might be inspired to engage more fully in the ongoing process of enacting their own paths towards being and becoming music educators.
Questioning standard assumptions
In recent decades a growing number of authors have argued that the Western academic orientation towards music and music education is based in a problematic disembodied and decontextualized approach to cognition (Thompson 2007; Varela et al. 1993; Hanna and Maiese 2009) , as well as in related 'technicist' approaches to teaching and learning (Elliott 1989 (Elliott , 1991 (Elliott , 1993 (Elliott , 1995 (Elliott , 2005 Elliot and Silverman 2015; Lines 2005a; Regelski 1998 Regelski , 2002 Regelski , 2012 Regelski , 2016a . 2 Indeed, until recently the taken-for-granted superiority and autonomous status of the Classical canon went largely unquestioned in Western culture (Nettl 2005) and the locus of musical expressivity and meaning was thought to be found in, or to be 'possessed' by, the formal structural relationships of the 'music itself' (Bohlman 1999; Clarke 2012; Small 1998 hand-in-hand with a highly rationalizing, objectivist, and disembodied approach to meaning and aesthetics that was championed in the Enlightenment and that continues to drive many of our current assumptions. Here 'meaning' is understood largely in terms of abstract linguistic propositions and concepts; and aesthetic experience, accordingly, involves a detached contemplation of the formal relationships intrinsic to the (supposedly autonomous) musical 'work' itself. Because of this, (and until recently) the situated, embodied and affective aspects of (musical) cognition have been largely ignored (Colombetti 2014; Johnson 2007; Powell 2007) .
Put simply, this orientation has resulted in the (often-tacit) assumption that a proper aesthetic account of a musical work has little to do with the actual lives of individual listeners. Rather, what matters is possession of the appropriate cognitive apparatus and technical knowledge to correctly perceive and reproduce the putatively objective formal relationships encoded into the score by the composer (Sloboda 1985; c.f. Small 1999) . This perspective has developed alongside the orthodox information-processing approach to human cognition mentioned above. As a result, in psychological contexts music cognition is often framed in terms of a representational 'correspondence-based' schema, leading to the widely held assumption that the perception of musical relationships or 'meanings' is causally determined by specific musical antecedents intrinsic to the 'music itself' acting on a range of pre-existing cognitive mechanisms that respond via prescriptive rulebased processes (Pinker 2009; Scherer and Coutinho 2013) .
A growing number of scholars are expressing dissatisfaction with this view. For example, Clarke (2005) argues that this perspective reduces musical cognition to an "abstract reasoning or problem solving process" where "perception is treated as a kind of disinterested contemplation with no connection to action, bearing little relationship to the essentially exploratory function of perception in the life of an organism" (15) . Similarly, both Elliott (1989 Elliott ( , 1991 Elliott ( , 1995 and Elliott and Silverman (2015) point out that the Western academic focus on the primacy of the 'work' has contributed to a problematic decontextualized approach where music education, especially at the secondary and post-secondary levels, is generally seen as aesthetic education (Reimer 1989 )-where the term 'aesthetic' is understood in the abstract, highly-rationalizing and disembodied sense that follows from a number of "eighteenth-century axioms" (see Elliott 1995) . van Other writers argue that the global dominance of the Western perspective amounts to a form of cultural and epistemological 'colonialism' in music education-that it maintains a kind of hegemonic status over indigenous musical traditions (Bradley 2012; Imada 2012) and that it marginalizes certain musical practices (e.g. improvisation; Bailey 1993; Nettl 1974) . Likewise, this 'colonizing' orientation may also be understood within the context of Western culture itself. Indeed, this rather depersonalized and homogenizing view of music and music education is seen by some as symptomatic of a highly bureaucratic, 'culturally administered' bourgeois society, which led to "the construction of the musical canon as a cultural-entrepreneurial strategy" (DeNora 2011, 48; see also Adorno 1973; Adorno and Horkheimer 2002; Goehr 1992) . Others add that it may also be associated with what has been referred to as a problematic "technological enframing" of being and knowing that emerged in the modern era (see below), where individual agency, the diversity of human experience, and the primacy of feeling are devalued (Heidegger 1982 (Heidegger , 2008 Sheets-Johnstone 1999 , van der Schyff 2015b ). This may be observed, for example, in the objectivizing and technologicalmechanistic ways we often talk about and understand cognition, education and human development in the modern world (Johnson 2007; Kincheloe 2001; Thompson 2007; Varela et al. 1993) .
In brief, this disembodied, bureaucratic, and technologizing conception of human being and knowing has had a profound influence on Western academic music culture-where musical development, cognition, and education are often framed in terms of externally imposed rules and conventions, and where students are trained to perform and think according to standardized practices (Lines 2005a (Lines , 2005b . Because of this, musical knowledge is often transferred to students in a more or less uncritical and decontextualized fashion reminiscent of the mechanistic "banking" model of education critiqued by Freire (2000) . And thus, musicians, teachers, students, and listeners risk becoming part of the cultural 'standing reserve,' mere resources or consumers in the corporate techno-culture (Giroux 2011; Heidegger 1982; Marcuse 2004; Thomson 2001) . As we will discuss, from the enactive-ontological perspective this orientation may be seen as unethical when it downplays the autonomous, embodied, creative, and selfmaking capacities of (musical) learners and teachers, and when it reduces their van der Schyff, Dylan, Andrea Schiavio, and David J. 
Ontological education
On the face of things, it might seem obvious that such ontological concerns should be central to music education. After all, how teachers pursue education should be closely tied to how they understand themselves and their studentsthat is, to some evolving conception of what kinds of beings are involved and what being-as-learning and being-as-educating entails. Unfortunately, such fundamental questions are rarely explored with any depth in music teacher education. Likewise, little consideration is given to the development of critical perspectives that might encourage teachers and students to question the received cultural, philosophical, and scientific assumptions that guide our understandings of music, cognition, and education in the first place. We should be aware that ignoring such concerns may perpetuate a kind of 'false consciousness' (Eagleton 1991) that promotes reductive and prescriptive assumptions, and thereby curtails the possibilities of human being and knowing.
In order to better understand and look beyond such limited points of view, we begin by considering the conception of 'ontological education' developed by Heidegger (1998) as a counter to what he sees as an impoverished technological 'enframing' (Gestell) that dominates human understanding in the modern world (see also Flint 2012; Thomson 2001; van der Schyff 2015b) . Here it is important to note that, for Heidegger (1982) , 'technology' does not first and foremost concern machines, nor is it necessarily a negative aspect of human existence. Rather, it is a basic human potential, a central aspect of how we reveal the world to ourselves and make it intelligible as rational beings. However, a serious problem arises in the modern world when a fascination with 'reason,' technology, and 'progress' obscures other ways of knowing and being. Marcuse (2004) puts it well when he writes:
Rationality is being transformed from a critical force into one of adjustment and compliance. Autonomy of reason loses its meaning in the same measure as the thoughts, feelings and actions of men are shaped by technical requirements […] . Reason has found its resting place in the system of standardized control, production, and consumption. (49) van der Schyff, Dylan, Andrea Schiavio, and David J. And indeed, such a perspective lies at the heart of the Neo-liberal educational agenda when it seeks to train students to simply maintain the free market culture that now masquerades globally as democracy (Giroux 2011; Kincheloe 2008) .
However, as Heidegger discusses, this dehumanizing and instrumentalizing rationality is not rooted in some pre-given or universal aspect of human cognition. Rather, it is a historical development (see Dreyfus 2002) . As he points out, the Greek conception of techné involves a more complex range of concerns than the modern view affords. Most notably, techné is enmeshed with the notion of poiēsis or 'being-as-production.' 3 Again, the use of the term 'production' should not be confused with a modern industrial notion of the word. Rather, the Greek idea of poiēsis revolves around the concept of bringing-forth or disclosing that (good, excellence, potential) which is immanently present, and where the agents of being-as-production are enmeshed in the process as a continuous system. By this light, technical knowledge is not seen simply as an end in itself, but rather as serving the wider existential project associated with human flourishing.
According to Heidegger (1998) , this can be seen in the process of dialectic in Plato's dialogues, where the art (techné) of education (paideia) is shown as a critical truth-disclosing (aletheia) process involving student-teacher-world relationality-a praxis (see below) of self-revealing where the entities involved are intrinsically meaningful. Heidegger (1998) develops this in the context of Plato's Allegory of the Cave:
Plato seeks to show that the essence of paideia does not consist in merely pouring knowledge into the unprepared soul as if it were a container held out empty and waiting. On the contrary, real education lays hold of the soul itself and transforms it in its entirety by first of all leading us to the place of our essential being and accustoming us to it. (217) Following Plato, Heidegger claims that the art of a true ontological education (as opposed to mere training) requires a "turning around" to face and reexamine the origins of one's thought and being. As such, Heidegger's conception of education involves both a negative and a positive moment (see Thomson 2001) . On one hand, it requires a critical examination of taken for granted or historically sedimented attitudes that obscure essential possibilities of being-in-the-world. On the other, it looks to what this clearing away reveals about the essence of human being and develops possibilities that point the way to the future of education as a van der Schyff, Dylan, Andrea Schiavio, and David J. . Critical ontology for an enactive music pedagogy. Action, Criticism, and Theory for Music Education 15 (5): 81-121. doi:10.22176/act15.5.81 89 means of self and world making-whereby the possibilities of one's being-in-theworld may be 'brought forth' most fully.
What is revealed here is that education need not be understood simply in terms of the transfer, processing, and reproduction of fixed information according to standardized procedures. Instead, it may be embraced as a shared activity where educators and students, through their unique histories of interactivity and discovery, disclose the praxis of learning itself (Elliott and Silverman 2015; Freire 2000; Kincheloe 2008 ). Ontological education's primary concern, then, is not simply with knowledge of 'this or that' (technical facts and procedures), but rather with developing deeper ethical and self-reflective understandings of what it means to be and become a learner and teacher. Importantly, from this perspective 'the educator' cannot be understood simply as a repository of facts and information. Rather, he or she becomes a 'master of learning' who strives to empower students to critically inhabit their own self and world-making processes as fully as possible, and thus become master learners themselves (Thomson 2001) .
Phronēsis, autopoiesis and autonomy
As we have just considered, ontological education draws on a number of ideas introduced in Greek philosophy. This includes Aristotle's conception of praxis, which has played an important role in much recent music education philosophy (Elliott 1995; Elliott and Silverman 2015) . Put simply, praxis entails more than simply 'doing' and 'making.' Rather, it highlights the ethical meaning of our actions in specific contexts, and therefore goes beyond technical forms of knowing. Indeed, from a 'praxial' perspective, all truly meaningful technical or theoretical modes of revealing (of thinking, acting, and making) are underpinned by, and contingent on, the practical, empathetic and action-based ways of knowing associated with the notion of phronēsis (see Elliott and Silverman 2015; Regelski 1998 Regelski , 2002 Regelski , 2012 Regelski , 2016 . If techné describes the principles and methods of production, then phronēsis involves the active and 'care-full' concern with one's own life and with the lives of others; it refers to the fundamentally caring way we orient ourselves in the world. The knowledge (and action) associated with phronēsis is therefore inherently embodied and affective; it includes the ongoing development of pragmatic 'knowing-how' that takes relevant circumstances into account. van Because of this, phronēsis gives living contextual meaning to technical and theoretical knowledge. 4 It allows us to open up to the world; to project certain possibilities 'ahead-of-ourselves' (Heidegger 2008) ; and may be cultivated into forms of reflection that reveal the richness of being in a given situation. In brief, phronēsis embraces the deep continuity between embodied action, imagination, and thought; between movement, empathy, affectivity, feeling and motivation, and how we frame the world in rational and ethical terms (Johnson 2007) . It enables "knowing how to negotiate our way through a world that is not fixed and pre-given but that is continually shaped by the types of actions in which we engage" (Varela et al. 1993, 144) . It is therefore central to how we develop meaningful relationships within the contingencies of life, which is crucial for well-being and the authentic bringing forth of the self (autopoiesis).
This all resonates rather closely with the enactive perspective. As Varela and colleagues (1993) write, "[t]he greatest ability of living cognition [...] consists in being able to pose, within broad constraints, the relevant issues that need to be addressed at each moment" (145). And indeed, the enactive approach may be understood to offer a deep biological grounding for phronēsis when it describes the origin of mind and self-hood in terms of the self-generating activity of living creatures as they strive to enact sustainable and flourishing relationships with the contingent environments in which they are embedded. Importantly, this can only occur when a living system is able to remain dynamically open to the environment (its interactivity) while simultaneously maintaining its autonomy Thompson 2007) . To clarify what this means, one might consider how a computer, while apparently requiring interactions to function meaningfully, has no way of doing so autonomously. This is because it is not a self-making entity and therefore has no intrinsic way (or motivation) to reach out to the world, to move and make itself. It does not and cannot 'care'-it is unable to 'frame' the world phenomenally or morally and therefore has no access to contextual, ethical or (phronēsis-based) praxial understanding. Put simply, a computer has its 'ontological footing' outside of itself; and thus the meanings of its 'cognitive' operations depend wholly the external entities (i.e. humans) who use and interpret them.
Living organisms, by contrast, maintain an autonomous and highly valenced (i.e. affective; see Colombetti 2014) relationship with the environment-one that van der Schyff, Dylan, Andrea Schiavio, and David J. . Critical ontology for an enactive music pedagogy. Action, Criticism, and Theory for Music Education 15 (5): 81-121. doi:10.22176/act15.5.81 91 distinguishes itself through difference and interactivity, whereby a basic metabolic perspective of value, a point of view, or indeed, a 'self' may arise, develop, and flourish (Barbaras 2010; Di Paolo 2005; Thompson 2007) . 5 This inseparable asymmetrical relationship between the bounded (e.g. skin, cellular membrane) networks of self-generating metabolic processes and the open sensorimotor dynamics of the organism's 'sense-making' activity shows that living 'meanings' are 'emergent' transforming phenomena that depend on the different layers of selforganization (autopoiesis) of the whole organism as it continually enacts a world that is relevant, most fundamentally, in terms of its continued survival and wellbeing. 6 This occurs through a history of structural coupling with the environment-i.e., via body, actions, language, socio-cultural, and physical interactions, emotions, and so on. Interestingly, this also recalls Aristotle's important, but little-discussed, conception of órexis-which concerns his observation of how all living beings continually 'reach out' to the world in order to realize their potential as fully as possible; and how, as a result, organic being necessarily finds its ontological grounding in bodily and spiritual (psuché) movement (Nussbaum 1986 (Nussbaum , 2001 ; van der Schyff 2010). 7 Importantly, from the enactive perspective the generation of meaning by living cognitive systems is not externally driven (as with computing devices). Rather, cognition is intrinsically rooted in organism-environment relationality. It is therefore impossible to reduce living experience and cognition to objective inner or outer structures . By this light, living organisms (people) may be understood to participate in (musical) learning processes through circular and contingent patterns of action and perception that continuously shape and renew the coupling's (organism-environment; musician-ensemble; studentteacher-educational ecology) own structural networks (O'Reagan and Nöe 2001 , Maes et al. 2014 Matyja and Schiavio 2013; Schiavio 2014) . Again, information is not objectively 'out there' in a pre-given world waiting to be 'processed' or 'deposited' into the student. Meaning and knowledge are not wholly generated according to prescriptive rules, nor are they simply 'in the head.' Rather, they are brought forth through the contextual sensorimotor interactions that develop within a living organism-environment system (Oyama 2000; Thompson 2007) . In this way, musical development may begin to be understood as a 'distributed' phenomenon, where the musical mind is necessarily embodied and ecologically van (McGann et al. 2013; Krueger,2014) into the dynamic adaptive relationships and phronētic practices (e.g., musicking and education) that emerge between people and their environments, which includes other cognitive agents (other students, teachers, bandmates and so on).
Enactivism and constructivism
From the enactive perspective, the capacity to interact with the world in an openended, relational, autonomous, situated, and self-making way becomes the fundamental bio-ethical principle of a flourishing life, eudaimonia, or the ability of the organism to reach its own potential as fully as possible. This insight is shared by critical pedagogue, Kincheloe, who writes, "In both its corporeal and cognitive expressions the autopoietic life process reaches out for difference, for novelty, to embrace its next ontological level" (Kincheloe 2003, 49) . Thus, while an enactive pedagogy strives to create the most fertile ground for such growth to occur, it is also careful about imposing strict developmental agendas on the pedagogical environment. It remains committed to the notion of autopoiesis as a guiding principle and thus seeks to foster a critical attitude towards cultural forces, institutions, power structures and sedimented attitudes that impose prescriptive and instrumental ontologies. It demands, as Jardine (2012) puts it, a pedagogy left in peace.
With this in mind, it may be useful to briefly contrast the enactive perspective with related approaches to cognitive development. For example, at first glance the enactive approach may recall Vygotsky's model of intersubjective learning (Crawford 1996) , where students play an active role in learning, and teachers act as facilitators who aim to foster the construction of meaning in the pupil. Similarly, we may also find resonances with enactivism in the thought of Piaget (1952) , who sees human development proceeding according to a "self-organizing principle inherent in life itself" (19). For Piaget, it is this primordial function of autopoiesis that is essential or a priori, not the structures and categories that emerge from it. 8 In line with this, his program of 'genetic epistemology' explores how a child moves from a biological organism equipped with only a sensory motor system to a creature capable of abstract thought; that is, how basic sensorimotor in-van der Schyff, Dylan, Andrea Schiavio, and David J. This said, Piaget remains committed to a dualist conception of an independent knower and a pre-given world, where the laws of cognitive development, "even at the sensorimotor stage, are an assimilation of, and an accommodation to, that pre-given world" (Varela et al. 1993, 176) . In connection with this, he also understands cognitive development to proceed stage by stage towards a logical endpoint-namely, a Kantian notion of detached, objective, scientific (anonymous) reasoning as the highest potential of human development or 'maturity' (see Jardine 2005) . 9 Thus, as Varela and colleagues (1993) point out, in Piaget we find a curious tension: "an objective theorist who postulates his subject matter, the child, as an enactive agent, but an enactive agent who evolves inexorably into an objective theorist" (176). And similarly, the learning advocated by the Vygoskian form of constructivism sees cognitive development as finally determined by the dynamics of thinking and speaking (Vygotsky 1987) .
Such classic constructivist frameworks offer many important insights. However, in the end they may have little to tell us about the sophisticated kinds of embodied and emotional-affective ways of knowing and being musical development and engagement require (Bowman and Powell 2007) when, finally, they privilege such linguistic and objectivist forms of knowledge. And so, while the enactive approach does resonate with constructivism in many ways, it remains wary of constructivist claims that imply distinct developmental stages and pre-given outcomes, where primary embodied ways of knowing are progressively usurped by rationalizing, propositional-representational, and objectivist modes of thought. Rather, an enactive approach to music pedagogy sees organism and environment as a continuously co-arising process characterized by its openendedness )-where primordial forms of embodied-affective sense making continue to inform all aspects of knowing and being even as we 'grow up' and begin to engage in more explicitly linguistic and rational (e.g., propositional) modes of communication and meaning-making (Johnson 2007; Sheets-Johnstone 1999) . Indeed, this is a central reason why musicality is so important for education and human well-being-it affords a way of reconnecting with and developing such fundamental embodied and emotional ways of being and knowing (Bowman 2004; van der Schyff 2015a van der Schyff , 2015b 
Toward a 'care-based' pedagogical ecology
In light of the ontological and developmental concerns discussed above, the music education environment can no longer be understood simply as a training ground, where pre-given information and techniques are transferred to otherwise anonymous students through standardized procedures. Nor can musical development be seen as leading towards fixed, objective understandings abstracted from the contingencies of life and the range of embodied-affective and social engagements that constitute our being-in-the world. Rather, from an enactive perspective, the educational environment is revealed as consisting of a group of interacting autopoietic entities, reaching out to each other and drawing themselves together through their mutual care for being-and-becoming musical.
From this 'life-based' perspective the learning environment becomes an ecology of salience, where the relationships and meanings enacted go deeper than depersonalized technical musical knowledge or detached aesthetic appraisals; it represents the unique conditions of satisfaction for the (musical) organism's selforganizing development as it strives towards a flourishing existence. This reaching out to the world through music is guided and given meaning, most fundamentally, by the interactivity of the agents involved. The role of the educator is to reveal, encourage, and nourish this process. She engages her students by creating rich open-ended environments and projects where relational learning can be explored and where techné and theoria can be framed and developed in a living, contextual, and interactive praxis-based context. In doing so she introduces new elements, modes of communication, and ethical ways of perceiving into the environment that challenge students, both collectively and individually, to develop new ways of embodied, adaptive, situated, or contextual knowing (Elliott and Silverman 2015) -to uncover new dynamic patterns and variations that foster development at the micro (individual) and macro levels (ensemble) (Granott and Parziale 2002) .
Not surprisingly, such an environment does not rely on traditional 'authoritarian' models associated with a 'banking approach' to education (Freire 2000) . Nor may it be understood in terms of the problematic 'child centered' perspective that is often wrongly associated with the thought of Dewey. 10 Rather, because the teacher must help students reveal possibilities 11 From this perspective the relationship between teachers and students is no longer grounded in a fixed or depersonalized hierarchy, where the meaning of 'information' (what is taught) is externally imposed on the pedagogical system-and where the 'how' of teaching involves "blind faith in and devotion to a technicist method" (Regelski 2002, 111) 12 or some kind of curriculum for all students everywhere (Noddings 1995) . Rather, students and teachers engage in an openended, communal, and dialogical process of mutual specification whereby knowledge and understandings emerge from the relational and co-operative (musical) pedagogical ecology they co-enact (Reybrouck 2005; Schiavio and Cummins 2015) .
Enactive relational autonomy
As we began to consider above, the enactive approach understands that (unlike computing machines) autonomous, self-making, living creatures necessarily engage in shared or participatory forms of sense-making (De Jaeger and Di Paolo 2007) and thus constitute evolving and meaningful environments for each other (Oyama 2000; Varela et al. 1993 ). Here the well-being of such intersubjective ecologies is not understood to be based in some facile sense of consensus or conformity, but rather in terms of the ongoing dynamic of difference inherent in larger autonomous systems (e.g., a class or ensemble). Indeed, the caring, critical, and compassionate exploration and negotiation of such difference allows the individual and group to understand that its fundamental ontological status is relational, interpenetrative, and transformative (Nakagawa 2000) . Bateson (1972) reminds us that difference is 'the pattern that connects'-reaching out to differ-van der Schyff, Dylan, Andrea Schiavio, and David J. ence (orexis) both asserts the existence of a self or a point of view, while at the same time showing that the 'self' cannot be extricated from the complex system of organism-environment interactions it emerges from and that sustains it (see also Small 1998). As Ihde (1977) writes, the self is continuously transformed "through its encounter with things, persons, and every type of otherness it may meet" (51).
It follows, then, that the idea of 'cooperation' need not be based in 'higher' or representational-conceptual modes of knowledge or communication. Nor is it necessarily motivated by some pre-given goal. Rather it may be understood as emerging from the embodied-affective interactions of the individuals involved, and the shared needs, desires, and actions that result from such contingent intersubjectivity (phronēsis). In this way, a social group may be understood to enact their own goals and ways of coordinating action through dynamic adaptive processes (Fantasia et al. 2014) . As Hubley and Trevarthen (1979) write, "cooperation means that each of the subjects is taking account of the other's interests and objectives in some relation to the extra-personal context, and is acting to complement the other's response" (58).
While such cooperative processes may come to involve complex social dynamics and representational forms of communication (e.g. language), they can also be discerned, for example, in the primordial musical-emotional interactions that occur between infants and primary caregivers (Dissanayake 2012; Trevarthen 1999 Trevarthen , 2002 . It is important to note here that although the caregiver provides the basic embodied and affective 'scaffolding' for such basic social interactions to occur, the infant cannot be understood as simply responding passively to pre-given stimuli in the environment. Rather they make "specific preparatory body adjustments that facilitate the mother's movements […] (Fantasia et al. 2014, 8; see also Krueger 2013; Reddy et al. 2013; Service 1984) . That is, the infant and caregiver reach out to each other where "intentions and goals are not searched before or behind the communicative action as its 'cause', but [rather are] shaped and adjusted as the interaction unfolds" (Fantasia et al. 2014, 6) . 13 This is an excellent example of the interactive-autonomous dynamics that characterize all relationships enacted by living beings (see above). These intersubjective behaviors also lie at the heart of what enactivists term 'participatory sense- From the enactive perspective, our capacity to engage in and develop such primary embodied-affective relationships forms the basis of our social and ethical selves, as well as our ability to make sense of the world more generally (Johnson 2007) . However, as we began to consider above, similar embodied-affective and cooperative forms of interactivity and sense-making may move beyond simple dyadic contexts and extend to the larger social group as a living self-organizing entity in its own right-one which may be understood to constitute the very ground from which 'persons' emerge and return to in an ongoing process of mutual, co-operative transformation. Put simply, the enactive approach emphasizes the origins of ethics, meaning and self-hood in such relational, cooperative, and interactive behavior (Urban 2014) . In doing so, it allows us to look beyond standard assumptions about human agency and autonomy, which are often considered in a detached and highly rationalizing context. Indeed, the received 'cognitivist' perspective handed down from Enlightenment thinking continues to permeate current notions of self-hood and cognition, where 'autonomy' is assumed to involve "primordially lone individuals [merely] extending their cognitive reach" (Urban 2014, 4) . This is generally understood to occur within contexts that involve various social institutions characterized by certain normative modes of behavior and thought (see De Jaegher 2013). Here a further problem arises when such normative contexts are understood in a prescriptive functionalist light. That is, when they are reified and thought to exist "in a special normative realm independently of the actual lives of people" (Torrance and Froese 2011, 46) , which makes it impossible to see how our institutions and received ways of being and thinking could be criticized or changed. This resonates with our critique (above) of the way Western academic music culture often dictates how we think about and do music and music education; how we often uncritically formulate our ideas about music cognition and learning within a taken-for-granted framework (Cross 2010) .
By contrast, the enactive perspective prefers to explore how normative contexts "are embedded in the ways people conduct [their] lives-their continued existence requires that they be continually (inter-) enacted, in either word or deed" (Torrance and Froese 2011, 46) . In brief, the enactive approach to relational au-van der Schyff, Dylan, Andrea Schiavio, and David J. tonomy and social cognition highlights the origins and potential fluidity of normativity (De Jaegher 2013) in the complex embodied, contextual, and cooperative processes associated with participatory sense-making (De Jaegher and Di Paolo 2007). As Urban (2014) argues, this insight "can help us explain how a criticism and transformation of social structures, institutions, and norms can materialize. And [that] this is precisely what has been at stake in the ethics of care since soon after its conception" (2) (see also Cash 2010 Cash , 2013 . This has great relevance for the project of critically revitalizing established practice and thought in music education when it loosens our understanding of 'the normative' and allows us to see how it may be transformed. That is, how new ways of knowing may emerge through critically reflective, relational-empathetic, creative and cooperative music praxis (Elliott and Silverman 2015) .
The enactive music educator
Given what we have discussed thus far, the enactive-ontological or autopoietic educator may be understood as one who discloses being-as-learning as an ongoing, transforming, and interactive process of self and world-making (Elliott and Silverman 2015) . As we considered above with Heidegger's ontological education, this means that the teacher can no longer be considered as an authoritarian repository of facts and techniques. Rather, as someone who embodies learningand who provides the appropriate developmental 'scaffolding' for students (Lajoie 2005; van de Pol, Volman, and Beishuizen 2010)-the educator may be better understood as a kind of attractor 14 around whom the pedagogical system organizes itself. In order to keep this dynamic relationship healthy, however, she must remain (interactively) open to the group as well as the contingent needs, developmental processes, and unique ways of knowing and doing that emerge in the individual students who constitute it (Noddings 2012; van de Pol, Volman, and Beishuizen 2009) . The pedagogical techniques and theories she develops must be adaptive and contextually relevant-simultaneously emerging from and informing pedagogical practice; and all the while embracing the embodiedaffective and participatory nature of human musicality (Elliott and Silverman 2015) . van Moreover, teachers, students and the pedagogical system they jointly enact (i.e., improvise) will also need to remain open to, and continually seek out new possibilities for understanding and engaging with, the wider cultural milieu they participate in. With this in mind, an enactive music educator will foster a dynamically open relationship between the 'class' (as a living system itself) and the world at large. Here students may be encouraged to contribute to the educational ecology by bringing ideas, critical and cultural perspectives, and musical practices drawn from their everyday lived experiences (see Green 2008) . The class or ensemble will also creatively interact with musicians and cultural communities outside of the school environment. In this way, the development and meaning of the pedagogical system remains open-ended, relevant to the lives of those who constitute it, and is limited only by the general constraints of the possible.
Developing such self and world-making potentials in a critically reflective pedagogical environment may help to enhance, personalize and, indeed, vitalize, more traditional or codified musical and pedagogical practices and theory. However, this approach also strongly implies the exploration of 'alternative' approaches to creative musicking that develop the unique possibilities of a given group or individual. This may involve improvisation and experimentation, the exploration of wider cultural perspectives and practices, as well as the development of creative collaborative projects that decenter the Western academic approach (e.g. Korsyn 2003; Powell 2005) . Advocates of ethnomusicological and improvisational pedagogy have shown that such elements may be introduced early on to foster open, culturally aware, and creative attitudes in children (Campbell 2009 ). Along these lines, a number of highly promising pedagogical possibilities already exist in marginalized music practices associated with the so-called avantgarde and free improvisation (Bailey 1995; Borgo 2005 Borgo , 2007 Lewis 2009; Thomson 2007; van der Schyff 2013a) . The development of arts-inquiry projects in music education associated with 'sonic ecology' and 'sound studies' also hold great potential for developing deeper critical and affective (see Mathews 2008) understandings of the 'natural' and urban-cultural environments (Krause 2012; Powell and Lajevic 2011; Schafer 1994 Schafer , 1986 Sterne 2012) . Additionally, students may be encouraged to engage in enhanced or non-traditional forms of creative musical activities and analysis that develop multi-modal and cross-disciplinary perspectives (Clarke 2005 Importantly, this open-ended, exploratory, and collaborative orientation takes the unique lives, interests, and creative potentials of students and teachers seriously in the ongoing process of curriculum development (Campell 2010).
As Bowman (2004) writes, an enactive approach to music education embraces the great pedagogical significance of music when it highlights music's ability to reveal the "co-origination of body, mind, and culture" (46). And indeed, the types of activities and relationships this orientation encourages may open up exciting new contexts for theorists and empirical researchers who wish to better understand and develop the transformative possibilities of music and arts education for self and society (Karlsen 2011; O'Neill 2012; Westerlund 2002) . Lastly, because an enactive-ontological approach to music education places an emphasis on such life-based, embodied-empathic, creative and relational (i.e., phronēsis-based) ways of learning it will also necessarily involve encouraging students and teachers to examine and share their unique embodied emotional-affective involvement with, and motivations for, music-making. This is to say that exploring the deep possibilities of music for human flourishing will entail a radical opening up to one's own affective-emotional life in order to better understand it-not simply as a fixed group of basic responses to, or appraisals of, external stimuli (see , but rather as a primordial embodied way of contextually situated knowing that grounds our being-in-the-world as self-producing, caring social creatures (Johnson 2007; Krueger 2013) .
Conclusion
Above all, an enactive-ontological approach to music education does not treat teachers and students as anonymous transmitters, receivers, and reproducers of knowledge. Rather, it asks them to look at the world with a critical eye, to loosen sedimented or taken-for-granted attitudes, and thus imagine and explore possibilities for new and more ethical ways of being and knowing as the autonomous, embodied, social and creative creatures they are-"to be personally present to their own learning [and teaching] processes and self-reflective with regard to (Greene 1995, 181) . Not surprisingly, however, developing such awareness in the modern educational environment is easier said than done. As we have considered, the modern perspective often obscures the rich possibilities of other ethical, ontological, and epistemological possibilities, both within the Western tradition and from other indigenous perspectives, leading to a rather disenchanted world-view (Thompson 1998; Wexler 2000) . Therefore, as we discussed at the outset, an enactive music pedagogy will necessarily be a critical one. This demands a new perspective on what music 'teacher training' entails-one that strives to develop the kind of 'critical consciousness' or 'conscientization' advocated by Freire (2000) and other critical pedagogues as a counter to the instrumental and dehumanizing modes of 'training' and 'conditioning' that often pose as education in contemporary society. Kincheloe (2003) writes that, "too infrequently are teachers in university, student teaching, or in-service professional education encouraged to confront why they think as they do about themselves as teachers-especially in relationship to the social, cultural, political, economic, and historical world around them.
[…] Mainstream teacher education provides little insight into the forces that shape identity and consciousness." In order to address this problem, Kincheloe (2003) offers 23 basic ideas that underpin the development of critical ontology in teacher education. These ideas are framed in terms of specific needs related to "conceptualizing new, more just, and more complex ways of being human" (1) . They include the need:
• to move beyond mechanistic metaphors of selfhood.
• to appreciate the autopoietic (self-producing) aspect of the "self" in order to gain a more sophisticated capacity to reshape our lives.
• to understand the importance of socio-historical consciousness concerning the production of self.
• to recognize dominant power's complicity in self-production vis-à-vis ideologies, discourses, and linguistics.
• to conceptualize new ways of analyzing experience and apply it to the reconstruction of selfhood.
• to move schools to examine the ontological realm of self-production and the myriad of forces that affect it.
• to become cognizant of the cognitive act as the basic activity of living systems-the process of establishing relationships and new modes of being.
• to grasp the notion that this ontological process of cognition constructs the world rather than reflecting an external world already in existence.
• to realize that the nature of this world, the meanings we make about it, and van der Schyff, Dylan, Andrea Schiavio, and David J. . Critical ontology for an enactive music pedagogy. Action, Criticism, and Theory for Music Education 15 (5): 81-121. doi:10.22176/act15.5.81 102 our relationships with it are never final-thus, humans are always in process.
• to see that the self is not pre-formed as it enters the world-that it emerges in its relationships to other selves and other things in the world.
• to realize that the nature of the interactions in which the self engages actually changes the structure of the mind. (1) (2) Such concerns point the way to a new, complex, critically ontological approach to music teacher education-one that develops a much wider range of philosophical, scientific, historic, cultural, critically reflective, therapeutic, and praxis-based concerns than have been entertained in traditional approaches. Following the Platonic-Heideggerian 'turning around,' this orientation demands a deepened interest in the nature of musical being and becoming as it relates to identity formation and personhood, individual and cultural development, as well as human flourishing beginning at fundamental embodied and emotional-affective levels. It involves fostering a phenomenological and critically contemplative attitude towards music, education, self, and society and a love for the broad range of knowledge this implies. Indeed, the critical-enactive educator must develop the skills to look beyond the information traditionally associated with his or her field of knowledge and develop an open, interdisciplinary perspective to help reveal the deep interpenetrations between the subject at hand and the world at large. Noddings (2012) writes that, "teachers need a richer, broader education" (776); they need the "latitudinal knowledge" that allows them to draw on diverse areas of understanding "in ways that enrich their teaching and offer multiple opportunities for students to make connections with the great existential questions, as well as questions of current social life" (Noddings 1999, 215) . This speaks to the great intellectual challenges and commitments an enactive educator is asked to make. However, it also suggests the transformational impact a rich, critically ontological pedagogy can offer, not only for the lives of individual students and teachers but also for the society at large. Thomson (2001) points out that as a new ontological understanding "of what and how beings are takes hold and spreads, it transforms our basic understanding of what all entities are. Our understanding of education is 'made possible' by the history of being, then, since when our understanding of what beings are changes historically, our understanding of what 'education' is transforms as well" (248). With this in mind, a critically ontological approach also situates music education within the wider ecological, socio-political, and economic concerns related to the meaning and future of human-being in the modern world-as well as the associated transformations in culture and consciousness that will be required for our continued survival as a species (Mathews 2008) . This invites opening up to indigenous and other marginalized ways of knowing in order to move beyond the alienating and 'disenchanting' machine metaphors of the Cartesian world-view (Thompson 1998; Wexler 2000) . It also asks us to rethink the instrumental view of teachers and students as 'human resources.' 15 Until recently, many of these perspectives on life, experience, music, and meaning have simply been seen as 'primitive' by the modern techno-culture. However, they are increasingly recognized as offering important ways of regaining "our belongingness to the world and the other people around us" (Kincheloe 2003, 11) . And indeed, in today's increasingly multi-cultural environment music offers an unparalleled 'meeting place' for individuals to come together from different backgrounds in order to experience each other in a non-threatening environment (Cross 1999 )-to imagine, develop shared understandings (Greene 1995; Sparks 2014) , and form new intersecting cultures. 16 A critically ontological perspective offers a fresh way of exploring what education entails. It asks us to 'turn around' and consider the origins of mind, self, and cognition beginning with our primordial engagements with the world (Dewey [1938 (Dewey [ ] 1991 Thompson 2007) . In doing so, it reveals education as an openended, creative, intersubjective or, indeed, an enactive process-one where we may cooperatively engage in a critical restructuring of thought, feeling and action that affirms our fundamental nature as autopoietic creatures. In this way, an enactive-ontological pedagogy continually strives to open new possibilities for being and becoming musical when it asks us to question taken-for-granted ways of thinking, doing and being; and to understand that what may first appear as imposed or pre-given may in fact be transformed through critical and creative praxis.
Of course, such possibilities are challenged by the highly bureaucratized contexts in which many educators strive to make a difference. But even here, opportunities do present themselves for critique and transformation. As Foucault (1980) points out, while we often tend to think of these bureaucratic environments in homogenous or monolithic terms (a necessary 'truth' requirement for van 104 normalization), the institutions and modes of discourse that govern them emerge historically in a piecemeal fashion-"a complex play of supports in mutual engagement" (159). This resonates with the 'fluid' conception of normativity discussed above in the context of enactive relational autonomy. It also strongly suggests that if educators and students are encouraged to develop the skills and awareness to maintain a vigilant critical perspective (see Flint 2013) they may better understand how such mechanisms of power are formed and interact-all the while searching for the cracks and gaps, the loosely formed intersections where they may make a difference.
Thus, here and there, teachers may find and foster moments where the technicist and depersonalized agendas may be subverted (Elliot and Silverman 2015) and where more personalized, collaborative and creative pedagogical approaches may be enacted. In this way, an enactive and critically ontological shift in music teacher education may slowly open up richer life-based or autopoietic environments in schools, which will then deepen students' understandings of the meanings and transformative possibilities of music for their lives and the socio-cultural milieu they inhabit. When music students then go on to become performers, teachers, and active cultural citizens they will arrive with a caring, relational, and self-making perspective that encourages imagination, creativity, and collaboration rather than conformity. This may then feedback into the teacher training system as the cultural consciousness of music (re)opens to its deep and diverse epistemological and world-making potentials. van 6 In enactive theory this is often discussed in association with the difficult notion of 'operational closure' or 'organizational closure' (see Varela et al., 1993) . This term has proven to be problematic because, at first glance, it seems to contradict the fundamental relational orientation of enactivism. In order to avoid confusion we have not used the term in this paper. For a useful discussion of this concept see Vernon et al., 1993. 7 Following Aristotle's notion of órexis, Martha Nussbaum remarks, "we all [(natural beings)] reach out, being incomplete, for things in the world. That is the way our movements are caused" (2001, 289) . She goes on to examine in detail, how our ethical selves are formed from birth by this reaching out with our senses, our souls and our minds to the world (nature, things, our parents and siblings, our friends and colleagues; our society, other societies) in order to feel, intuit, imagine and rationally understand our needs, desires, and reasons.
